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Territorial response of Rufous-and-white Wrens
(Thryothorus rufalbus) to neighbor/stranger
conspecific playbacks
Kaitlin Dunn
Department of Zoology and Environmental Studies
University of Wisconsin, Madison

ABSTRACT
I tested the Rufous-and-white Wren (T. rufalbus) for discrimination between the songs of neighbor and
stranger conspecifics. I found significant differences in behavioral responses between the song playbacks
of neighboring and unfamiliar conspecifics in seventeen pairs of the Rufous-and-white Wren. Birds sang
for longer periods and sang more songs in response to playbacks of strangers. However, the amount that
they approached the playback source did not differ between the song types. These results suggest that
Rufous-and-white wrens recognize the songs of neighbors and identify the individuals as less threatening
than strangers. This diminished response may be an adaptive strategy to reduce the energy spent in
territory defense. Wrens do not differentially approach the song source because this behavior is not a
primary territorial defense strategy.

RESUMEN
Yo probé la habilidad del Soterré Rufo y Blanco para discriminar entre los cantos de soterréis vecinos y
los cantos de soterréis desconocidos. Encontré diferencias en las reacciones entre los cantos de vecinos y
los desconocidos en diecisiete parejas del Soterré Rufo y Blanco. Los soterréis cantaron por más tiempo y
cantaron más cantos al contacto con el canto de los soterréis desconocidos. Sin embargo, no hubo una
diferencia en la cantidad de individuos que se acercaron a la fuente del canto. Los resultados sugieren que
el Soterré Rufo y Blanco reconoce los cantos de sus vecinos y saben que ellos son menos amenazantes que
los desconocidos. Esta respuesta puede ser una estrategia adaptiva para reducir la energía que el soterré
necesita utilizar para defender su territorio. Posiblemente el Soterré Rufo y Blanco no se acerca a la fuente
del canto porque esta no es una estrategia defensiva para esta especie.

INTRODUCTION
Territorial defense is often a costly endeavor for an animal. Many territorial birds
minimize this cost by singing to communicate ownership of an area rather than engaging
in direct physical contact (Davies and Houston 1984). However, several studies have
suggested that singing is still quite energetically costly and is directly and indirectly
limited by energy constraints (Kroodsma and Miller 1996). A singing Carolina Wren
uses five times more oxygen than it does while resting (Eberhardt 1994). Territorial birds
must devote a certain amount of their available energy to singing in order to define and
defend territorial boundaries.
Many species of birds, such as the Striped-backed Wren and the Carolina Wren,
have been found to distinguish between the songs of their familiar neighbors and the
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songs of unfamiliar, potential intruders (Bard et al. 2002; Shy and Morton 1986; Wiley
and Wiley 1997). Species of territorial birds not only demonstrate the capability of
recognizing individuals by their song but also respond differently to the songs of
neighboring and non-neighboring birds (Kroodsma 1976). Once neighbors identify each
other and where territorial boundaries lie, they can save energy by decreasing the degree
to which they defend these boundaries. This phenomenon is known as the “dear enemy”
effect (Alcock 2005).
Studies have been done to demonstrate this “dear enemy” effect in many bird
species. However, it cannot be said that vocal recognition is universal in territorial birds
(Kroodsma and Miller 1996). The purpose of this study is to investigate whether T.
rufalbus gives differential defensive territorial responses to the songs of neighbor and
stranger conspecifics. I predict that songs from strangers will solicit a more aggressive
reaction than will the songs of the more familiar neighbors.

MATERIALS AND METHODS
Study Species
The Rufous-and-white Wren belongs to the family Troglodytidae. In Costa Rica, the
Rufous-and-white Wren is a common resident of the North Pacific slope and the
mountains of the Nicoya Peninsula (Stiles and Skutch 1989). An inhabitant of open,
scrubby woodland, the birds are usually found in breeding pairs that defend their territory
year round. The male and female duet in complex phrases, but males sing significantly
more (Ahumada 2001; Stiles and Skutch 1989). The song is characteristic of their genus,
with easily localizable pure tones and whistles. However, the individuals are
conspicuous and difficult to see (Ahumada 2001).
Study Site
I conducted my study at the Ecological Farm in Cerro Plano, Costa Rica, in October and
November 2006. The Ecological Farm is in Zone 2 (premontane wet forest) where
Rufous-and-white Wrens are fairly common (Fogden 1993). The 30 ha reserve has four
trails that run through secondary forest.
Data Collection
Initially, I identified seventeen pairs of wrens and the general location of their territories.
I broadcasted a previous territorial recording of T. rufalbus (from Costa Rican Bird Songs
CD) while walking the trails at the Ecological Farm. When a subject or subjects
responded to the recording, I marked that location with a piece of flagging tape and
assigned that territory a number one through seventeen.
Using an Apple iPod A1059 with a Micromemo microphone attachment, I
recorded the territorial songs of each pair by soliciting their calls with the sample T.
rufalbus recording. I continued to play the sample song in order to get them to move
closer and to obtain multiple song repetitions. In many territories, I could only get one
bird to respond and this was all that I recorded. All recordings were at least fifteen
seconds long and contained at least two song repetitions.
I tested each pair of wrens for their responses to song playbacks from a
neighboring pair and from a stranger pair that was at least two territories removed. I
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tested each pair in two trials with a neighbor’s song and two trials with a stranger’s song,
but never on the same day. I stood in the same spot in a bird’s territory for each trial,
which consisted of one minute of playback, three minutes of silence, and one minute of
playback. After each minute of playback I documented three measures of territorial
behaviors: the total length of song response, the number of song repetitions in the
response, and whether the bird(s) approached. The second trial was initiated twenty
minutes after the end of the last response from the previous trial. All trials took place
between 6:00 a.m. and 11:00 a.m.
A paired t-test compared the song response length to neighbor songs with the
song response length to stranger songs. A paired t-test was also used in comparing the
number of defensive song repetitions sung in response to neighbors versus the number
sung to strangers. I used a Chi-square test for independence to look for significance in
whether or not a bird approached the sound source.

RESULTS
I found that subjects generally responded for a longer amount of time when the songs of
strangers were played (t-test, t = -5.77, df = 33, p < .05, Figure 1). A greater number of
song repetitions were sung in response to the playbacks of stranger songs (t = -5.36, df =
33, p < .05, Figure 2). There was no significant difference in the number of approaches
made to the song source (x² = 1.375, df = 2). Thus, subjects did not approach during one
playback type more than during the other.

DISCUSSION
As predicted, the territorial behavior of T. rufalbus differed in response to the songs of
neighbor and stranger conspecifics, with strangers eliciting a stronger response. Subjects
sang more defensive songs and for a longer amount of time when the songs of strangers
were played, but they did not differ in the amount that they approached the source of
playback.
This means that subjects were able to identify the song of a neighbor as different from the
song of a stranger. Mennill and Vehrencamp (2005) showed that male Rufous-and-white
Wrens share song types with their neighbors and that this sharing decreases with
increasing distance between territories. My results indicate that this song type matching
may play a role in territorial interactions between neighbors because it allows individuals
to identify one another. Further research could indicate if the territory holder memorizes
the songs of individual neighbors or if it recognizes that a similar song type confers
neighbor status.
The results of this study indicate that Rufous-and-white Wrens view neighbors as
less likely to invade their territory than strangers. Because territorial boundaries between
neighbors are likely to be established, the threat of territory invasion by a neighbor is
lower than by a stranger looking to establish in a new territory (Kroodsma 1976).
Reduced aggression to neighbors may be a significant savings in energy (Kroodsma
1976). Therefore, a bird that can recognize the songs of neighbors and give a diminished
response will have more energy for other processes such as reproduction. This bird will
have an adaptive edge over birds without this capability (Alcock 2005).
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Subjects were not found to approach the source of playback more frequently when
the songs of strangers were broadcasted. However, few approaches by subjects were
observed in response to either playback type. A study with Nuttal’s White-crowned
Sparrows found the difference between the number of approaches in response to neighbor
and stranger playbacks was less significant than was the difference between the numbers
of songs sung (Baker et al. 1981). If approach is a frequently used defense mechanism, I
may not have obtained a large enough sample size to find significant results.
Although Rufous-and-white Wrens live in breeding pairs and defend their
territory year round, I most often observed singing by only one individual per territory.
This individual was more likely to be the male because males are known to sing more
than females (Ahumada 2001). A study similar to mine should be conducted during the
breeding season to determine whether females take a more active role in territorial
defense during this time. Territorial responses may be more aggressive during this time
(Alcock 2005), and the occurrence of song source approach may differ between
neighbors and strangers at this time.
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Figure 1. Length of response (in seconds) to playbacks from neighbors (N) and strangers
(S). Subjects sang for a longer amount of time in response to the songs of strangers than
they did to neighbors (paired t-test, t = -5.77, df = 33, p < .05).
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Figure 2. Number of songs sung in response to playbacks from neighbors (N) and
strangers (S). More songs were sung in response to the songs of strangers than to the
songs of neighbors (paired t-test, t = -5.36, df = 33, p < .05).
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